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SPECIFICATION 

"PROCESS FOR MANUFACTURING NEW POLYMERS MADE FROM 
CASHEW NUT SHELL OIL AND THE PRODUCTS OBTAINED 

THEREFROM 1 ' 

Application fields 

The present invention concerns polymers made of cashew nut shell 
oil (hereinafter referred to as CNSO), which together with di- and/or 
polyisocyanates can constitute many different molecular structures. 

Prior art 

CNSO is a by-product of the cashew nut preparation food industry. 

This liquid, which is found in the shell of the nut and is released 
when the shell is opened, is a 9:1 mixture of a fatty acid (anacardic acid, which 
has one phenyl radical at the benzenoid ring) and a diphenol (Cardol); both with 
side chains with 15 carbon and 27 hydrogen atoms and one with three double 
bonds. 

The current uses of this product are mainly in the field of 
phenoplastics, where, by neglecting the double bonds of the chains: 

• the fatty acid is decarboxylated with a small quantity of sulphuric acid; 



• the phenyl radicals are then reacted with aldehydes. The results are products 
characterised by their great resistance to heat and abrasion. 

Showa's Japanese patent n° 33-27 905 of 1 st October 1958 contains 
a new application for this product by reacting it with di~ and/or polyisocyanates. 
This method of manufacturing polyurethane, owing to a reaction between the 
CNSO and a polyisocyanate, demonstrates the possibility of dimerising the 
CNSO in the presence of a polymerisation catalyst at temperatures of up to 
140°C The result of this method is a product with high viscosity, which has to be 
washed and dried before it is used practically with isocyanates. 

German patent n° 2152 606 of 22 nd October 1971, belonging to 
Bayer AG, shows in the context of a process for the internal plastification of an 
epoxy resin, that phenyl radicals can be used to temporarily block the NCO 
radicals from the excess polyisocyanates of the prepolymers. After a subsequent 
reaction, when tertiary amines take the place of the phenyls, these remain free in 
the final product. 

Contents of the invention 

The present invention demonstrates a simpler way of manufacturing 
polymers made of CNSO and a cleaner way of manufacturing products with 
blocked NCO radicals, by linking up the free phenyl radicals to an available 
aldehyde. Thanks to the processes invented, it is possible to manufacture 
products as varied as rigid foam, elastomers, thermoplastic rubber or 
single-component resins without solvents. 



According to a first embodiment of this invention, there is provided a process for 
manufacturing a component of a plastic material made of CNSO, the phenyl radicals of 
which are temporarily blocked by NCO radicals of a di- and/or polvisocyanate, 
characterised by: 



b) the addition of an equivalent quantity of TDI before dimerisation of the CNSO 
by heating; and 

c) renewed heating until the isocyanate is entirely blocked. 

According to a second embodiment of this invention, there is provided a process for 
10 manufacturing a component of a plastic material made of CNSO which precondenses with 
an aldehyde, and characterised by: 

a) the heating of the CNSO with a small quantity of triethylamine up to 
approximately 170 °C; 

b) the addition of an equivalent quantity of an aldehyde; and 
1 5 c) renewed heating until condensation begins. 

According to a third embodiment of this invention, there is provided a process for 
manufacturing a polymer, characterised by the fact that a di- and/or polyisocyanate reacts 
with CNSO which has been previously decarboxylated before heating at a temperature 
higher than 140°C. 

20 According to a fourth embodiment of this invention, there is provided a process for 
manufacturing rigid foam, characterised by the fact that a di- and/or polyisocyanate reacts 
with CNSO, the chemical structure of which has not been essentially modified. 
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a) the complete decarboxylation of the CNSO; 
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Description of the invention 

CNSO can, together with the polyisocyanates, react on three 
different levels: 

1 . The COOH of the fatty acid, following the Wurtz reaction: 

RCOOH + OCN-R' ► CON-R' + C0 2 

2. The double bonds of the side chains, and 

3. The phenyl radicals of the rings. 

The first level is always interesting when a product is intended to 
be expanded. Thus, with the simultaneous attack of a polyisocyanate on the three 
levels, a rigid foam of excellent quality can be obtained. Different components 
which can be polymerised can be obtained either by simply heating the CNSO or 
by the following method: add a small quantity of diluted sulphuric acid to the 
CNSO and heat. At around 130°C, the C0 2 of the carboxyl is released. By 
heating further, concentration and dimerisation increase. By adding a 
polyisocyanate, more or less reticulated products are obtained. 

In relation to the above-mentioned Bayer patent and the possibility 
of temporarily blocking the NCO radicals of an isocvanate, the following method 
is used: CNSO is heated up to 180°C with a small quantity of diluted sulphuric 
acid, it is left to cool down to 120°C and then an eauivalent auantitv of TDI is 
added. This mixture is kept at 80°C until there is no more free isocyanate. 

Starting with such a product and adding a second one, it is easy to 
manufacture a single-comnonent glue. 

..'';] 
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This second component would be, for example, a mixture of CNSO 
and Furfural, which had been heated beforehand with a small quantity of 
triethylamine and then cooled down to room temperature. (It has been discovered 
that such a mixture remains stable at this temperature.) 

If the quantity of Furfural in the second mixture corresponds to the 
total quantity of decarboxylated CNSO and the mixture of the first preparation is 
heated up with the mixture of the second preparation to a temperature higher than 
150°C, then the initially blocked NCO radicals will be released and react with the 
COOH of the second preparation. The phenyl radicals react with the Furfural and 
give a very brilliant, hard but nevertheless flexible product. 

As in the Bayer patent, the preparation with the blocked isocyanate 
can be used to flexibilize epoxy resins or, by healing it up, to make elastic 
products. 

As explained in the example below, an equivalent mixture of 
CNSO and Furfural can be used as a component for the manufacture of a rigid 
foam, provided that a polyisocyanate can react beforehand with the OH of the 
CNSO carboxyls. 

Example 1 

A mixture of lOOg of CNSO and 28g of Furfural is heated up to 
150°C. This is quickly mixed with either 32g of TDI or 49g of MDI, resulting in 
expansion, reticulation and hardening. The resulting rigid foam acquires its final 
characteristics after a few days. 
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Example 2 

Here follows the quantification of the manufacture of the 
above-mentioned single-component glue. 

A first mixture of 34g of CNSO and 19g of Furfural is heated up to 
150°C, while stirring. 

A second mixture containing 34g of CNSO and 0.68g of sulphuric 
acid (50%) is heated up to 170°C, cooled down to 110°C and completed with 7g 
of TDI. It is stirred slowly for 4 hours under nitrogen at a temperature of 70°C 
and then cooled down. 

By mixing the first preparation with the second one, a stable liquid 
is obtained, which has a temperature higher than 140°C, when the NCO radicals 
are released from the phenyl radicals and can react with the COOH of the CNSO 
from the first mixture. The free phenyl radicals react with the rest of the Furfural 
from the first mixture. 

Example 3 

In order to produce rigid foam, lOOg of CNSO are mixed with 90g 
of MDI. The exothermic reaction and expansion are almost immediate. 
Hardening occurs about an hour later, depending on the temperature. 

Example 4 



lOOg of CNSO are heated up to 300°C then 




cooled down to room temperature 40g of MDI are added and the preparation is mixed well. 
After the exothermic reaction, a duromer of good mechanical and chemical resistance is 
obtained. 
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The claims defining the invention are as follows: 

1. Process for manufacturing a component of a plastic material made of CNSO, 
the phenyl radicals of which are temporarily blocked by NCO radicals of a di- and/or 
polyisocyanate, characterised by: 

5 a) the complete decarboxylation of the CNSO; 

b) the addition of an equivalent quantity of TDI before dimerisation of the 
CNSO by heating; and 

c) renewed heating until the isocyanate is entirely blocked. 

2. A process according to claim 1 characterised in that the CNSO is 
10 decarboxylated by the addition of a small quantity of diluted sulphuric acid. 

3. Process for manufacturing a component of a plastic material made of CNSO 
which precondenses with an aldehyde, and characterised by: 

a) the heating of the CNSO with a small quantity of triethylamine up to 
approximately 170°C; 
15 b) the addition of an equivalent quantity of an aldehyde; and 

c) renewed heating until condensation begins. 

4. A process according to claim 3 characterised in that the aldehyde is furfural 

5. Process according to any one of claims 1 to 4 which consists in mixing 
equivalent quantities of the component according to claim 1 or claim 2 with the 

20 component according to claim 3 or claim 4. 

6. Process for manufacturing a component of a plastic material made of CNSO, 
substantially as hereinbefore described with reference to any one of the Examples. 

7. A component of a plastic material manufactured by the process of any one of 
claims 1 to 6. 

25 8. Components that can be hardened made in accordance with the process 

according to any one of claims 1 to 6. 

9. Process for manufacturing a polymer, characterised by the fact that a di- 

and/or polyisocyanate reacts with CNSO which has been previously decarboxylated before 

heating at a temperature higher than 140°C. 
30 10. A process according to claim 9 characterised in that the CNSO is 

decarboxylated by adding a small quantity of sulfuric acid. 

11. Process for manufacturing a polymer, characterised by the fact that a di- 

and/or polyisocyanate reacts with CNSO after this CNSO has been treated mainly by 

heating. 

35 12. Process for manufacturing a polymer, substantially as hereinbefore described 
with reference to any one of the Examples. 

13. A polymer manufactured by the process according to any one of claims 9 to 
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14. Process for manufacturing rigid foam, characterised by the fact that a di- 
and/or polyisocyanate reacts with CNSO, the chemical structure of which has not been 
essentially modified. 

15. A process according to claim 14 characterised in that both the phenolic OH 
5 groups and the carboxylic OH groups are available to react with the NCO groups of the 

polyisocyanate. 

16. Process for manufacturing rigid foam, substantially as hereinbefore described 
with reference to any one of the Examples. 

17. Rigid foam manufactured by the process according to any one of claims 14 to 
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ABSTRACT 



The present invention relates to processes and products made of a 



natural component being cashew nut shell oil (CNSO) and another component 
being di- and/or polyisocyanates. Since the CNSO is a mixture of a biphenol and 
a fatty acid, both of which have a benzenoid ring with phenyl radicals and side 
chains, one of which has three double bonds, the isocyanates can react on three 
different levels: 

I. The COOH of the fatty acid 
E. The OH of the phenyl radicals 
EH. The double bonds of the chains. 
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(57) Abstract 

Hie present invention relates to processes and products which have been obtained with, on the one hand, a natural component which 
is oil of cashew-nut shell and, on the other hand, di- and/or polyisocyanates. Since the oil is comprised of a mixture of a biphenol and a. 
fatty acid, both having a benzene ring with phenol group and side chains with one to three double bonds, the isocyanates may react three 
different levels: a) fee COOH of the acid; b) the phenolic OH; c) the double bond of the chains. 

(57)Abrege* 



La pr6sente invention traite des proc6des et des produits qui ont 6te* realises avec d'une part un composant natural qui est Thuile de 
coquille de noix de cajou et d'autre part des di- et/ou polyisocyanates. Vu que Thuile est composee d'un melange entre un biphenol et un 
acide gras, les deux ayant un anneau benzenique avec groupement phdnolique et des chaines lat&ales avec une a trois doubles liaisons, les 
isocyanates peuvent rfagir sur trois niveaux differents: a) celui des COOH de I'acide, b) celui des OH phenoliques et finalement, c) celui 
des doubles liaisons des chaines. 
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DESCRIPTION 



"PROCEDE DE FABRICATION DE NOUVEAUX POLYMERES A 
BASE D'HUILE DE COQUILLE DE NOIX DE CAJOU 
ET LES PRODUITS QUI EN RESULTENT" 

Domaines d'emploi 

La presente invention concerne les polymeres a base d'huile de 
coquille de noix de cajou (a partir de maintenant HCNC) qui ensemble avec des 
di- et/ou polyisocyanates peuvent constituer des multiples reseaux moleculaires. 



Le HCNC est un sous-produit de Tindustrie alimentaire de la 
preparation de la noix de cajou. 



moment de son ouverture, est un melange 9: 1 d'un acide gras (acide anacardique, 
qui porte un groupement phenolique au anneau benzenique ) et un diphenol 
(Cardol), les deux avec des chaines laterales avec 15 atomes de carbone et 27 
d'hydrogene et une a trois doubles liaisons. 

Les utilisations actuelles de ce produit se trouvent principalement 
dans le domaine des phenoplastes, ou en negligeant les chaines avec leurs 
doubles liaisons, on fait: 

apres avoir descarboxyler Tacide gras grace a une petite quantite d'acide 



Precedants 



Ce liquide, se trouvant sous la coquille de la noix et qui se libere au 
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sulfurique. 

reagir les groupements phenoliques avec des aldehydes. II en resulte, des 
produits qui se caracterisent surtout par leur grande resistance a la chaleur et a 
l'abrasion. 

Le brevet japonais n° 33-27 905 de Showa du 1.10.1958 enseigne 
une nouvelle application pour ce produit en le faisant reagir avec des di-et/ou 
polyisocyanates. Cette methode de fabrication de polyurethanne, grace a une 
reaction entre HCNC et un polyisocyanate, montre la possibility de faire 
dimeriser le HCNC en presence de catalyseur de polymerisation et a des 
temperatures allant jusqu'a 140°C. Le resultat de cette preparation est un produit 
tres visqueux, qui pour pouvoir etre utiliser d'une maniere pratique avec des 
isocyanates, doit 6tre laver et secher prealablement. 

Le brevet allemand n° 2152 606 du 22.10.71 de Bayer AG enseigne 
dans le cadre d'un precede d'une purification, interne d'une resine epoxydique, 
que des groupements phenoliques peuvent ede utilises pour bloquer 
temporairement des groupements NCO du excedent de polyisocyantes des 
prepolymeres. Apres une reaction suivante, dans laquelle des amines tertiaires 
prennent la place des phenols, ceux-ci restant libres dans le produit 

Contenue de I'invention 

La presente invention montre comment des polymeres a base de 
HCNC peuvent etre realises d'une maniere plus simple, et des produits avec des 
groupements NCO bloques d'une maniere plus propre en liant les groupements 
phenoliques liberes a un aldehyde disponible. On peut, grace au precedes 
inventes, realiser des produits aussi varies que: mousses rigides, elastomeres, 
caoutchoucs mermoplastiques bu des Hants monocomposants sans solvants. 
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Description de Pinvention 

Le HCNC peut avec des polyisocyanates reagir a trois niveaux 

differents: 

1. Celui des COOH de l'acide gras, selon la reaction de Wurtz: 

RCOOH +CCN=RCO-NHR +C0 2 

2. Celui des double liaisons des chaines laterales, et 

3. Celui des groupements phenoliques des anneaux. 

Le premier niveau est toujours interessant quand l'expansion d'un 
produit est souhaitee. Ainsi peut-on avec l'attaque simultanee d'un 
polyisocyanate, aux trois niveaux, realiser une mousse rigide d'une excellente 
qualite. Des composants polymerisables differents s'obtiennent ou bien par 
simple chauffage du HCNC ou bien par la preparation suivante. On ajoute une 
petite quantite d'acide sulfurique dilue a l'huile et on chauffe. Autour de 130°C 
le Co 2 du carboxyl s'echappe, en chauffant d'avantage, on progresse en 
concentration et dimerisation. Ajoutant un polyisocyanate on obtient des produits 
plus ou moins reticules. 

Par rapport au brevet de Bayer ci-dessus mentionne et la possibilite 
de bloquer temporairement les groupements NCO d'un isocyanate on precede de 
la maniere suivante. On chauffe le HCNC avec une petite quantite d'acide 
sulfurique dilue jusqu'a 180°C, on laisse refroidir jusqu'a 120°C et on ajoute une 
quantite equivalente en TDI. On garde ce melange a une temperature de 80°C 
jusqu'a ce qu'il n'y ai plus d' isocyanate libre. 

A partir d'un tel composant on peut facilement en y ajoutant un 
second realiser une colle monocomposante. 
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Cette deuxieme composante est par exemple un melange de HCNC 
et de Furfural, lequel avait ete prealablement chauffe avec une petite quantite de 
triethylamine et laisse refroidir a temperature ambiante. ( II a ete decouvert, 
qu'un tel melange reste stable a cette temperature ). 

Si la quantite de Furfural dans le deuxieme melange correspond a 
la quantite total du HNCN descarboxyle et si on chauffe le melange de la 
premiere preparation avec celui de la seconde a une temperature au dela des 
150°C, alors les groupements NCO initialement bloques se liberent et reagissent 
avec le COOH de la seconde preparation, les groupements phenoliques reagissent 
avec le Fiirfural, et donnent un produit tres brillant, dur mais quand meme 
flexible. 

La preparation avec I'isocyanate bloque peut - analogue au brevet 
de Bayer - etre utilisee pour flexibiliser des resines epoxydiques ou, en chauffant, 
realiser des produits elastiques. 

Un melange equivalent HNCN et Furfural peut - comme explique 
l'exemple suivant - servir de composant pour la fabrication d'une mousse rigide, 
sous la condition qu'un isocyanate puisse reagir prealablement avec les OH des 
CarboxylsduHCNC. 

Exemple 1 

On melange 100 g de HNCN avec 28 g de Furfural et on chauffe a. 
150 °C. D'un melange rapide avec 32 g de TDI ou 49 g de MDI resulte: 
expansion, reticulation et durcissement. La mousse rigide qui en resulte, obtient 
ses caracteristiques definitives apres quelques jours. 
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Exemple 2 

Ici suivra la quantification de la fabrication de la colle 
monocomposante ci-dessus mentionnee: 

Un premier melange de 34 g de HNCN et 19 g de Furfural sera 
chauffe tout en 1'agitant a une temperature de 150°C 

Un deuxieme melange, se composant de 34 g de HNCN et 0,68 g 
d'acide sulfurique (50 %) est chauffe a une temperature de 170°C, refroidi a 
110°C et complete de 7 g de TDI. On agite lentement sous azote pendant 4 
heures a une temperature de 70°C et on laisse refroidir. 

On melange le premier melange avec le deuxieme et obtient un 
liquide stable, qui a une temperature superieure a 140°C, quand les groupements 
NCO se liberent des groupements phenoiiques et peuvent reagir avec les COOH 
du HCNC du premier melange. Les groupement phenoiiques iiberes reagissent 
avec le reste du Furfural du premier melange. 

Exemple 3 

Pour produire de la mousse rigide on agite 100 g de HNCN avec 
90 g de MDI. La reaction exothermique et V expansion sont presque immediates. 
Le durcissement, selon la temperature, est d' environ une heure. 

Exemple 4 

On rechauffe 100 g de HNCN a une temperature de 300°C. Apres 
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refroidissement a temperature ambiante, on ajoute 40 g de MDI et on melange 
bien. Apres reaction exothermique on obtient un duromer d'une bonne resistance 
mecanique et chimique. 
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REVINDICATIONS 

1. Procede de fabrication d' un composant d'une matiere 
plastique a base de HCNC, dont les groupements phenoliques sont 
temporairement bloques par des groupements NCO d'un di- et/ou polyisocyanate, 
caracterise par 

a) La descarboxylation complete de HNCN grace p.ex. a une addition d'une 
petite quantite d'acide sulfurique diluee. 

b) L'addition d'une quantite equivalente de TDI avant dimerisation par 
chauffage de l'HNCN. 

c) Un chauffage renouvele, jusqu'au blocage complet de Tisocyanate. 

2. Procede de fabrication d'un composant de matiere plastique 
a base de HNCN qui precondense avec un aldehyde de preference du Furfural et 
caracterise par: 

a) Le rechaufement du HNCN avec une petite quantite de triethylamine 
jusqu'aenv.nOT. 

b) L'addition d'une quantite equivalente d'un aldehyde (de preference 
Furfural) 

c) Un rechaufement renouvele jusqu'au debut d'une condensation. 

3. Procede selon les revindications 1 et 2 qui consiste a 
melanger des quantites equivalente du composant selon la revindication 1 avec le 
composant selon la revindication 2. 

4. Procede de fabrication d'un polymer, caracterise par le fait 
q'un di- et/ou polyisocyanate reagit avec l'HNCN, initialement descarboxyle, p. 
ex. en y ajoutant une petite quantite d'acide sulfiirique avant de le chauffer a une 
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temperature superieure a 140°C. 

5. Precede de fabrication d'un polymer, caracterise par le fait 
qu'un di- et/ou polyisocyanate reagit avec l'HNCN apres un traitement princi- 
palement thermique. 

6. Composants durcissables realises selon procedes sous les 
revindications 1 et 2. 

7. Procede de fabrication d'une mousse rigide, caracterise par 
le fait qu'un di- et/ou polyisocyanate reagit avec de FHNCN, dont la structure 
chimique n'a pas ete modifie dans son essentiel. 

8. Produits qui ont ete realises selon procedes sous les 
revindications 3, 4, 5et7. 
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